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Abstract of JP1 0226688 

PROBLEM TO BE SOLVED: To obtain a new 

diaminofluorescein derivative capable of r* r* 


efficiently reacting with nitrogen monoxide under 
a neutral condition, giving a fluorescent 
substance excellent in fluorescent strength and 
useful as a reagent for measuring the nitrogen 
monoxide, etc. SOLUTION: A new 
diaminofluorescein derivative represented by 
formula I (R<1> , R<2> are each an amino group 
substituted at adjacent positions on the phenyl 
ring; R<3> , R<4> are each H, an acyl; R<5> to 
R<8> are each H, a 1-6C alkyl, an aryl, a 
halogen). The compound of formula I can 
efficiently react with nitrogen monoxide under a 
neutral condition, can give a fluorescent 
substance excellent in fluorescent strength, and 
is useful as a reagent for measuring the nitrogen 
monoxide, etc. The compound of formula I is 
obtained by protecting the amino group of 2,3- 
dimethyl-5-nitroaniline of formula II (Me is 
methyl), oxidizing the methyl group, deriving an 
acid anhydride from the produced dicarboxylic 
acid, subjecting the derivative to a ring-closing 
condensation reaction with a resorcinol 
compound, and subsequently reducing the nitro 
group of the produced aminonitrofluorescein 
compound of formula IV. 
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R 1 R z 



R'-f II || 4-R 6 
#0' v v ^ OR 3 

Ht=s»-r * r $ y l : r 3 aw a-tft/ttuift 

{c^^M^XtiTy/^Sr^L : R 5 , R 6 , R 7 , RWHZ 

i mm 21 R* rvw tf*tiz'tm3nz*mm. : ?xii. 

C l . 6 7fr*>l*JlX-)l<mZ'h r )^ R 5 , R 6 , R 7 , ai/R 8 

[||*«4 ] TIE<?>-«5$ : 
Hfc2] 

R 11 R 12 


R 15 
R 18 

Ri*0T ^ v ^ X 0R 13 

[*K R" RW * tiZWc*££LT7x-/l^?±<7) 
BH6L3tffl{lfcaS:»ia'ti-H=N-NR«»- R 19 »± 

S&RV-bamom&'&hitZTfiL ; R 13 S.I/R 14 ti 
^it^fiaifc^k^^Xttr^WllSrSL :R 16 , R 
16 , R' 7 » RXM lB lt J til^'tiM±l,z?i<.mW^. C,. B 

[ w*js 5 ] -■wksasowfefrtt'c* -> t . a) is 

1 Xti2fci^Oft£»fc-RfcH*i:EJGStf S 
IS ; &tf <2> JtKlS(l) fcfc^T£j£-f&fil*Jl?4 

[000 1] 

mimt Lx-%m%-7i\s*\s±4 yaw*, Mt«=»fc 

[0002] 



[ mtnmi ] -mmm m) ttim&<a*gfe y 

LX\.^Zttfflit>friz$ilT$t: mKtt&. 1994^ 
WCftimX'hh N0 2 - NO3- fcMJ&tSfiHg&Wr* 

[0003] NO yVXA'ZWsWft.LtZ.b 

zizm&imtzmm-t&tt&mmiPziKr, r.m. . 

et al., Nature, 327, pp.524-526, 1987) , 
^7uMv (0 2 Hb) jMBMfcS ilX metHb «0(RJ|JW<. 
? bJ^m^tllrm (Kelm, M.. et al., Circ. Res. 

66, pp. 1561-1575, 1990), 
ftSflft fc § t=tai&1BS-C«J|-tS*ffi(Shibuki , 
K. , Neurosci. Res. 9, pp. 69-76, 1990; Malinski, T. , 

Nature, 356, pp.676-678, 1992), RV7V-Z%J& 
j£(Green, L.C., etal.. Anal. Biochem., 126, pp.13 

i-i38, i992)& t'immmimt ixftctix^z 
f-12, noj , pp. 42-52. 3.No*>ffl5£ifc. *»eit*. 

Xi/Jl)V\ij.—#Mr ; Archer, S. . FASEB J.. 7, pp. 
349-360, 1993). 

[0004] yv-xwxmt. -k^s*? s^w* 

m&tlX£.lh N0 2 - izX&i/TV-Tj^&t&fak 
i-7^-yuxf-uyi/T $ yerrVJ] -,y">) >7£mmL 

xm&Trz>jmx'h&. zmmiz. -wtsa&is* 
■mtiK^t^om&ttix^z. s^^hs^a 

(Stainton, M.P.. Anal. Chen.. 46. p.1616, 1974: Gr 
een. L.C., etal., Anal. Biochem.. 126, pp. 131-13 
8, 1982) r-'^i^XSawicki, C.R. and Scaringell 
i, F.P., Microchem. J., 16. pp.657-672, 1971 )X' NO 

3 - £ no 2 - tzMTtlXMfeX'Z&ztfrC -IHfcm 

[ooo5] rv-x&mtmttz no 2 - zwuh-i 
ztiz* v-m&mzmfct&tito&smt lx2,3- 

VT S y 1- y 9 V V (2 , 3-<i i am i nonaph t ha l ene) h j\ 
T^&. iOfcBRtt. gHfefefrTT- N0 2 - iSJcJLT^ 

^mmmx-h &7-y?uybv ry-;u c <k^s : i- 

(H)-naphtho(2,3-d)triazole) ZW&fh (Wiersma. J. 
H., Anal. Lett., 3, pp.123-132. 1970) . 2,3-^'TS 

s+7f\,vt H0t-<?)Ri5ftfrt:ov^r;4l¥afc:««t 
SfvtfcO, RBtl pH=2 fe[TTftt)a<jtfifL, S?S 
TT'liift 5 ^SST^T-tS (Wiersma, J.H., Anal. Le 
tt., 3, pp.123-132, 1970; Sawicki, C.R.. Anal. Let 
t., 4, pp.761-775, 1971). ttz, 4jSLfcfrtnft*i p 
H=10feLhT-St^)$J;<^3t£%-ri»(Dainiani. P. and 
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Burini.G.. Talanta. 8. pp. 649-652, 1986). 
[0006] Z<D23-i/T i S1-7 ?l/yZm^Z>-& 

'J-XKJEffi{cit^T5O-lO0 fSi>mm&X'S>h t 

(Mi sko. T.P., Anal. Biochem. 214, pp.ll- 

i6. 1993) . ttc. z^-m^mm^mm^mi-m 

hh itXtlZ^X, mit LX DOJIN News, No. 74. 
Information • NQ<7)ffl%MM : 2,3-Diaminonaphthalen 
e, tt££&®ttVm3mffiT. 1995) . LfrlZtf 

-mimmswx'&%<z<nmmix'hh no 2 - £ 
mmtLx^h<ox\ -mi^m^mm^thum 

IzitKXffigWKXmX'h*). ttz. 2, 3-^7$ 7^7 
?uyt N0 2 - ORJEE5-^K14T(pH=2 tJT) X-fidt 

zbfrt,^ -mmmzkmrnm-Tx-m:, ■ %m.^h 
m± iximmx'zz^t^ommm-otz. 
[ooo7] *fgBft&{i. ^mm&Tx----mmm$: 

conmfcX'b$>*>lX*i'mo%£) comSm^fr&T 
T'ti. 2. 3-^7 5 7 t-7 ? U yXl±-e^^*C« LT 

z\ti%&LK. ttz. znmzfcmitz-m^m 
(om^imm^x^iiimmzmixii^, «*<t>-& 
imm^-miz^s-X'^hzt^^tHLtz mmw-7-i& 

9978^H^B##HS) . 

[0008] LfrUirA^ 2,3->-'7$ 777?U>"£ 

m^&iMtoumxu. ■gftomauzm^x 370-390 
nmgwi&m&wmmftzmfti-t&'jmtfh&nx'. m 

tz. ttz. mm^<m\^mikittim^zmmm-i 
zztm*), mn<7>mmmkizmit>tix^hm. 
7 -r ^^-xMn^tmmizmm^+^z^ y h x-$ 
%^t^ommt>hr>tz. 2,3-i/7sy77^ 

SAWLtH-^tti^t^t, mmnm^smx-ii 
m« co mMfi<mK$:iEmzw%.-tz> a t tmrnx-b -> 

m^ixto*). mta. umvmMftmzmitfc-fh 
x oizm*w?& : ifeMZtinz.&m*'%tet ixwm 

X'liZ^k^offimh&^tz. 
[0009] 

immmij: 3 t-rm®} ^^mmit. -m 
i\&mcoM&z^mwki}mzm-t&ztiz$>h. x 
ommzn. tpitg&Tizti^x-mtmmtVimj; 
<Bffix-z. m&mzm.tzmmxi'&zH-i-htt.iz 
ty*mm-i-&zktf*micom®x'h&. &?z. 


£ £ fc t* £ . $ ^tc**W>JWtf>H«Bi. ±ie^#® 
[0010] 

Mik-f«mMJiLtzm%. tix&mmbAsZmb 

h 'J 7 V-7Wfr&a* 4 £ ; t £ Jit vfc' L . £ tz . 
RhUrV-zHWI*** 495 ran 

t=«t 0515 mws.<m^mmwth<r>x\ vmcD&x 

Xr?bZttfX*%hz\t. M«fMMiemX 

tmfctbz. t^zx 0 , ffimizMMfico-Mi\^%m& 

*mi<z LX^L^titz ijCOX'&h. 
[0011] t%b-h*%?m. TiiCO^il): 
HL3] 

R 1 R z 

R'Sy ; R ;! ti:-eiim7x^^±<7)^«L^a 
(c*S!S J f 1 X(i7>-;USSr^L : R 5 . R<\ R 7 . 5.W 8 Ci 

xwsoyyB&-i7f(t) x-mtihit^nim^-th 
i>cr>x'hz>. zemviniifti^fmizxtig^ vrv 

R 4 #-e*i-f fittifc^jRK^xttc, - 6 7/^/^;u^- 
frmX'f)*) ;RK R s . RK RVWtfttiZtim.lzfcm 

w^xtemtm^x'hhit^vm&ztih . 

[ 0 0 1 2 ] *3MB«0S iix(±\ 
Tie^(H): 


[-ft4] 

R" R 12 
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*stn-7\ c,. 18 7/w^a. xiiSj&gL<«:£sa$ 

-f-^-eWtitCTK^^XtiT^US^^L ; R 15 s R 

16 . r 17 „ sits." tt*ix?tmz.iz*mm?. c,. 6 

7/u*^a. 7y^a. XliMD^'vig^^^-t] -csi 

Jrfiff. R 13 RT/W* tfZtilftiW&lzfcm^X&C 
l ^7)V^)Vtt)^-)^X-h Y ) ; R 15 . R 16 , R 17 . 

*^S!IS^T-S)oT. (1) ±1££(I) T-*$ns^ 
M— ^tS^i:^E$-y:i.IS;&l/. (2) 

(i)izs^x±m-^(u)ff)it^i:miii^-hxm^ 

COO 14] 

[ m<7)m^<mm ] ±ie-«5t ( i ) tcfc . r 1 rv 
mi.zti?ti7 x -;m±«7)^ uz&mzwmt b r 

5 78 S-jjcf. R 1 WW*£iis&o7 S yaX'?>& 

mrsyST-^-ottJ:^. 7sya±<;:ffi&t6ffifc 

»&07 l> -/ua#ffi& L^C, . 6 7>i>*)Vm {Tyfr* 
A*) ^ilfWCt* 5 !-^. ^IfiWKiiUXft 
izWRlK^mSlzl^ c,. 6 T/l-^/USJiiSMX^e 

xf-/ua, n-rntvua. 4 yrotr^a. n-7f-/u 

sec-yf-/!^, tert- ^^iVWib CI 
7y-/UflBS7;Mr/PatLXkt 0U«f. ^ 
yv/US, 7x*-f/Ua. S*yj< h^-yKy^S. 

iSfrgtcbZm^bZbffX'Zb. 

[0015] R 3 a.t/RHi-en^-fii!tii(c**ii^x{ir 

a. h*i"oy^a. y^yoo^yy^ow 
a, £ L < ti^7f-/^^^-;us^t'<^r 'J -Art* 
*-na ; x«7-tr^-/ua. rot-jf^a. yyy>< 

/ua : 5ri:W 1 . 6 r/Udr/l/^;U^;US : 5:t'$-fflU|.Ct 
* ! X£ R 3 S7J f R 4 A 1 3feitC7)<^/S^Xl±r-bf-;waT- 
J> b C\ b *W£ I < . WRW tfmzfcmiMTT'fr b 
*\ Xtt*lCT-fef-;UaT'*.£.^^»lCif 4 U\ 

[ooi6]r 5 ,r s s r 7 ^ awii^maic** 

J5H\ C,. 6 T;^;ua, T'J;ua(CH 2 =CH-CH 2 -) , Xli 

^ t&mBz?. mmiw^ xitB^mw^^x^tix't 

«kn*«, ^!S^T-fcS^fc* { 4f4Ll\ R 5 , R 9 . P. 


tmti<. PWWfimzfrmwiTz-bbtK xt± 

mzt&miMTT'h 0 . R 7 StA*R 8 tfS takJMH* X'*> & £ 
U\ *ix^ft^7xx/i^±£fcifl>R 5 2stt/' 
R 6 » Mt>'tR 7 RWcofiM{aSliWfcIl^$ii=5:V^\ 

[oo 1 7] iieosUiDfcfcwc, r'i (is 

v^cg-g-LX 7x^/^±co|§Sg L^Stc^^^fig-r 
6-N=N-NR'3-a£r*-f. iCIT'. R 19 KH 
XtitfeiScoc, . ie r;u^-;ua ( Sf 4 L < ttc, . 6 

;wa ) . xnwmm i < imwmwr u -^a*^ l 
^q.sT^^a?:^. ru-^a^r^^at t 

T(i. Witf. <yv';ua, 7x^f-/Pa, rty* 
x'syyyua. ^•^xh^>'*;w^-;i^yi'';ia. y 1 ? 

yftJlstf^ i/^yi/Jis^iZc t'&ffl^^b Z t b . $ 

tz. R" 5.1^' 2 li^x-^±^SL7tCiMtcaM 

•r.?.rsya&7y'-hna<offl^^'ii-$:^L. r" x 

a$:*-r. R" xt±R 12 tf7jki-7$ymt,mm&Th'> 
xt<to*\ fi?ij^(i\ q.,8 r;^;wa (tf£l<t,tc 

r u -ivmtfwmLtzZx-sTi^ivmcbffywsm* 1 

r-trf-;ua, ^yy'^;ua ; Sri:'<?)7'^;i«; hyy^-;u 
'J ;ia^r t*coT;udf y ;ua=5r k'mmmtt LT 
i J; v\ ^y v-'/Pa^ifcOT U -;i/7^^;ua$:S 
^atLT^iJfflLTi,J:V\ 
[ 0 0 l 8 ] R 1 3 ai/R 14 (i-e^i^mfci:(C7K5S^X 
«7^aSr*-t. Tv/LatLTti. «itf. W 

-Y ;ia. S L < it-f- 7 f-y^/u^-c^^a^ t* 0)7 y 

*;u*-^;ua : xiir-b^a. 7*Dt:*^/ua, yy 
y /i4Kr t' <oc, . 6 ryu^fy^^jK-yua^ fc'^fflv^ 
ZttfZ'Zb. R' 3 SOT' AqWfcCTWRJK^XttT* 

f-zi^ST* bzbtfm-i l<. r 13 si/r 1 * agsfc** 
w^rft i> *\ xtift iz r-t^mx-h b *&*a»t» 

[ 0 0 1 9 ] R'S^ R»« . R" % SW< 

c,. 6 7;i/^;ta. 7'J;ua. Xti^o^-' 

* 5 , ^Mm.^x-hbzbtmtL^. r 15 . r 16 . 

R» 7 . W 8 ^fiWHdfcfcjWRKWtiB*^ 

r h b ; t L < . r 1 5 &ot 8 3i«*t**]i^T 

fc*36\ Xlittlclg^il^T'?) 0 . R 17 &1/R' 9 ^{c 
*sflJS7 T* Sit *« Lv\ %ti? ti<T> 7 x 
_htcfctt-S.R 15 SI/R' 6 s MWCR' 7 <r>m.Wk\SL 

mmizmfeztitc^tK ^yT-ywm^-ia., a- 
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[0020] ±fe<95£(0 <7tft£®&T/m DOfc** 

*<tT^*.-ttoT. ±Eo*<ii)ofl:^Brt<a(i)fl5 


5. ^(II)-C*$it-6-(k^t%l<05*>, R" St>H 
SrJBdW h -N=N-NRi • £ii^fl:£ttfcOV v£ « % ±ie 

S(i) ^Ht^ftfc-ififlaaEfc&raBs-friifctj: 1 ) 
«®»rereas. £*Hfc£ttfcL aj&oj: staves* 

[002 1] 
[fc5] 



[0022] 


ute] 
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[0023] ±E**- j±*<n-fm%mii:mm<F> 
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mm, *mt&, j^\>)vx.vx)v*vmm%z<mttn 

coo 24] ahiz, y/^iy-t^ ymmmt, 
ymzM®. lx \^mm<oit^M9-(^>^^ is? 

x-;U)-6-t VxD^y-3a-^VyT>-3- tLX 

^ttthzttffahtix^htf, *%.w<Mt&toi,z-o 
^xi>z<vio%mmmftm i &&ix&>o , -hi^a* 

iz^x<r>mmLxhh. 

i o o 2 5 ] **bh^(i) ■caafi&fc-aartis 

5S(II)«0fl:£tt (fcfc'U R u 5.J/R 12 #EV*fc|g£L 
(I) X'mtl&tt.&to3m±. +tt*ftTt*JV^-C495n 
Z&^&tt (emission: 515 nm) Zft-f hftStt LX 

^x, std) x-mti&ik-£iyi}&±fcim**? 
ffl®mzm&t-ttx-mit3.mt%mzit, saetto 

awjajsarssi. sea) rasrftifc^ftt-iHta* 

t£Kfc£tfT:£(II)^t£»££j£$tf, SUIXOfc 

^X rw&i t^imfflt. fcfctl. 5tS, ^tt&fc'S* 

4 . ±ERJEtt#:4 L < li+ttatfrTfcfir 5 i t 

«itf. pH $r£l<tepH 6.5- 

7.8 ^KB. J:9#*L<lipH 6.8-7.6 tf)«HTto 

[0027]^fc, <7)fc&M<r>o *>RS&7>-R6#£ 
m:"£4fc^d®*l/dxlC£#LT04<?>T\ /SIcES: 

p«B«Tosij^fi^*£ ttt . ifiwft^* £ sag 

fc UTfflV^Cfc**^ U\ £UlfR 3 .£.tfR 4 

^r-fe^uao^^i. ww&zgmzsm lt « 

rtSBCKOjii^Jt^ 7-fe hdfva^x^x^SDTk 
S <i t R 3 R 4 *«**JK^F<0fl:^* £ 4 i 4 if, ± 


*»£«l^fc^fc#ai$*i4c:fctf:5rv\ got, R 3 
LT3rfflT'J>4l5A\ JM^9fc:3aj£«>ii£S@g (R3 

•y^t Lx^mx-hh. 

[0028] v&wm&t. «^«ffl«Mc 

^CTff-S^tA^I) (MUX, Wiersna, J.H., Ana 
1. Lett., 3, pp.123-132, 1970; Sawicki, C.R., Ana 

1. Lett., 4, pp. 761-775, 1971; Daoiani, P. and Bur 
ini. G. , Talanta, 8, pp.649-652. 1986; Damiani, P. 
and Burini, G. , Talanta, 8, pp.649-652, 1986; His 

ko. T.P., Anal. Biochem. 214. pp.11-16. 1993 

<oflff*£#!B> . *%.w<7)-m<ttmmmmzt3^x 

t±. Mitt , Bigftfc l-T 495 nm 8*9jeS:JHStU 
515 nmSS<7)^3feSraJS-r4Ci:* { ifiL^. ^J:o 

mx? < fr?-Z'i>%}mmzitf£-th zttfx-z , 

[ 0 0 2 9 ] 4fc, ^tiSaflMra^^S^^fc: 

t>iv\ sxaxj: Lttt, mm, mm, *y>, xt,t 
ttisMt^zt'zm^zzt^mz'hz. mmt 
Lxa, -mizimftmmzm^ z t 

ix(^tcKS$ti^v-v*\ gyitt\ PT10(2- 7i-;w 
4,4.5,5- fh7^f/M S^/'Jy-l- ^^;l-3- 
:*3f^h': Maeda, H. , etal., J. Leuk. Biol., 56, p 
P. 588-592, 1994; Akaike, T. , etal., Biochemistry, 
32, pp.827-832, 1993) 4fcli*««WM(t (PTIO«07x 

PTIO^ri:') . K)7i^*X7 -f y^-^-f h\ h'J 

[0030] ±ie<D# >- h'-fb-S-ft^ o *> . PTI0 Sl^ 
**>BWtt (Witf*/P!K*->PTI0^^) li^JCiftL 

h (WZitfSttft&tt, Organic Chemicals Catalog, 3 

2, 1994 3r£fc3BttSfi.T04) . yt*z/Ffc& 

^{C»LT l^e^H-Xh. »4 KiiVy-SOu^fr, 
X 0 if 4 I < H10-20// ^/U^JgcOiT* S C fc * ? Sf 4 
Lv\ *f*cSCR«rif««ffini. a0RtffclO~2Oitz*7P 

mv>&tfmmz^t%mz± im:izT-m-£z±t& 


JP 00tQ22G6 88 [httpj/A/w^ Pa g e 9 of 14 


,.^^n^nk99/Fetch/JP 0010226688x pc?f romCache= 1pa^y 


(9) EBPP1 0-2 2 6 688 


m&mntlZkifitt*l*\ RJEtel0-25 o COi&J£IE 
[003 1] 

Wl 

2.3- y^/t-6- -hoT~yy£»Bfc»IKU fek 

^TCT^f /WLLT3-r-fe hT5 K-4- ^bn 

fc6 MS*0»vy;jfyB» U ^A«r*fcSSBLT»iafc 

4JftLfc3-7-feh75F-4- -hD7^;« 
fc. S«*«ES*Lfc8L J^fc^ffiftx^uy* 

- - humfcyjnmzntc. mmiztx. 4,5-^^ 

/U-2- -hnT-'jyK, 4-T-febTSF-5- -hn 

[0 0 3 2] ^J2 :DAF-1 cOSil 
3-7*hr$F-4- -hD**7^yU»fcl/V';^y- 

7 -f -TfHILT 7 $ Jzl Y 07Wl/-fe>( y**fc. 

[00 3 3] 3-7$ 7-4- ~ hu7;k*l/-My (3-am 
i no-4-ni tro-3 \ 6 ' -di hydroxy-Spi ro ( i sobenzof uran-1 
(3H) , 9 ' - (9H) xanthen] -3-one) 
CzoHiz^C^, F.W. 392.316 

1 H-NMR (300MHz, DMSO-dg) 56.38 (d, 1H, J = 8.6); 
6.56 (dd, 2H, J = 8.6.2.4); 6.66 (d, 2H, J = 2.4); 

6.80 (d, 2H, J = 8.6); 7.96 (s. 2H) ; 8.35 (d, 1H, 

J = 8.6); 10.18 (s, 2H) 

3.4- >''7$/7/k*U-fc-<f y (DAF-1; 4 r 5-dianino-3\ 
6 ' -d i hydroxy-Sp i ro [ i sobenzof uran- 1 (3H) , 9 ' - (9H ] xant 
hen] -3-one) 

CjoHuNA, F.W. 362.322, 

b.p. 300°CkJlk. 

MS (EI) (m/z) M • 362 

1 H-NMR (300MHz, DMSO-dg) 55.01 (s. 2H) ; 5.88 (s. 2 


H); 6.05 (d, 1H, J = 7.5); 6.52 (dd, 2H, J = 8.6, 

2.4); 6.60 (d, 2H, J = 2.4); 6.64 (d, 2H. J= 8.6); 

6.78 (d, 1H, J = 7.5); 9.97 (s, 2H) 

[00 34 ] m3 : DAF-3 OSBt 

m2tmmzix w^wttti. 

6-75 7-5- — hO^/^U-fe^f y (6-amino-5-nitro- 
3 ' , 6 ' -d i hydroxy-Spi ro [ i sobenzof uran-1 (3H) , 9 ' - (9H) x 
an then] -3-one) 
C 20 H 12 N 2 0 7 , F.W. 392.316 

1 H-NMR (300MHz, DMS0-d 6 ) 56.40 (s, 2H) ; 6.56 (dd, 
2H, J = 8.6, 2.4); 6.71 (d, 2H, J = 2.4); 6.72 (d, 

2H, J - 8.6); 7.22 (d, 1H, J = 8.6); 8.38 (d, 1H, 

J = 8.6); 10.18 (s, 2H) 

5,6-i/75/7;M-Hr>f y (DAF-3: 6,7-dianino-3\ 
6 ' -d i hydroxy-Sp i ro ( i sobenzof uran-1 (3H) , 9 ' - (9H] xant 
hen] -3-one) 

C 2 oHi4N 2 0 5 . F.W. 362.322, 

m.p. 220-230'C, 

MS (EI) (m/z) M + 362 

1 H-NMR (300MHz. DMS0-d 6 ) 53.80 (s. 2H); 5.58 (s, 2 
H); 6.53 (dd, 2H, J =8.6, 2.4); 6.62 (d, 2H, J = 
8.6); 6.65 (d, 2H, J = 2.4); 6.79 (d, 1H, J= 7.9); 

7.07 (d, 1H, J = 7.9); 10.01 (s, 2H) 

[ 0 0 3 5 ] #14 : DAF-2 COgm 
4-7* h7S K-5- - hot*7 $)VWt 
fUZm^T. «2i:HttfcLTDAF-2 fcSSLfc. 

— hn7/M"l/-My (5-amino-4-nitro- 
3 ' , 6 ' -d i hydroxy-Spi ro ( i sobenzof uran-1 (3H ) , 9 ' - (9H] x 
an then] -3-one) 
C 20 H 12 N 2 0 7 , F.W. 392.316 

1 H-NMR (300MHz. DMS0-d 6 ) 56.58 (dd, 2H, J = 8.6, 
2.2); 6.63 (s, 1H); 6.65 (d, 2H. J = 2.2); 6.75 
(d, 2H, J = 8.6); 7.92 (s, 2H) ; 8.49 (s, 1H) ; 10.1 
7 (s, 2H) 

4-7^7-5- ^hQ7/Wl/t>fy (4-amino-5-nitro- 
3 ' . 6 * -d i hydroxy-Sp i ro ( i sobenzof uran-1 (3H) , 9 ' - (9H] x 
anthen) -3-one) 
C 20 H 12 N 2 0 7 , F.W. 392.316 

1 H-NMR (300MHz, DMS0-d 6 ) 56.55 (dd, 2H, J = 8.6, 
2.2); 6.65 (d, 2H. J =2.2); 6.74 (d, 2H, J = 8.6); 
7.59 (s. 1H); 7.73 (s, 2H) ; 7.74 (s, 1H); 10.12 
(s, 2H) 

[00 36 ] 4,5- yT^/7;^l/t <iV (DAF-2: 5,6 
-d i ami no-3 ' , 6 ' -d i hydroxy-Spi ro ( i sobenzof uran-1 (3 
H),9'-(9H]xanthen)-3-one) 
C20H14N2O5, F.W. 362.322, 
m.p. 240-250-C, 
MS (EI) (m/z) M ♦ 362 

1 H-NMR (300MHz, DMS0-d 6 ) 55.00 (s, 2H) ; 5.58 (s. 2 
H); 6.07 (s. 1H); 6.52(dd. 2H, J = 8.6, 2.2); 6.60 
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(d, 2H, J = 2.2); 6.60 (d, 2H. J = 8.6); 6.89 (s, 
1H); 9.99 (s, 2H) 

[ 0 0 3 7 ] MS : DAF-4 JkZf Vtf-6CDWm 
3-7* h 75 K-4- 0^*7 4-^001^/ 
/Uy-n^ffiWC. £12 hl^KKLT DAF-4 &l>T)AF-6 

3- 75 7-4- ZhOy^DD7;WI/t^y (3-amino- 

4- nitro-2' ,7'-dichloro-3* ,6'-dihydroxy-Spiro(isobe 
nzofuran-1 (3H) , 9' -(9H) xanthen) -3-one) 
C^n^Cl^O,, F.W. 461.200 

1 H-NMR (300MHz, DMSO-de) 56.41 <d, 1H, J = 8.6); 
6.87 (s, 2H); 7.03 (s.2H); 7.83 <s, 2H) ; 8.36 (d, 
1H, J = 8.6); 11.23 (s, 2H) 

3,4-y7ayy7D07;^l/t>fy (DAF-4: 4,5-dia 
mino-2' ,7'-dichloro-3' ,6'-dihydroxy-Spiro(isobenzo 
f uran-1 (3H) , 9 ' - (9H) xanthen) -3-one) 
C 20 H 12 Cl 2 N 2 0b, F.W. 431.216, 

m.p. 24orr#^Lfe^. 300 -cvmrniti* 

MS (EI) (m/z) M * 430 

1 H-NMR (300MHz, DMSO-ds) 55. 14 (s, 2H) ; 5.97 (s, 2 
H); 6.12 (d, 1H, J = 7.7); 6.68 (s, 2H); 6.81 (d, 
1H. J = 7.7); 6.85 (s, 2H) ; 10.97 (s, 2H) 
[0 0 38] 6-7 5 7-5- ~ bo^ODyVM-^-M 
y (6-araino-5-nitro-2' ,7'-dichloro-3' , 6' -di hydroxy 
-Spiro{i sobenzof uran-1 (3H) ,9'-(9H)xanthen)-3-one) 
C20H10CI2N2O7. F.W. 461.200 

1 H-NMR (300MHz, DMSO-dg) 56:60 (s, 2H) ; 6.93 (s, 2 
H); 6.93 (s, 2H) ; 7.22(d, 1H, J = 8.6); 8.40 (d, 1 
H, J = 8.6); 11.17 (s, 2H) 

5,6-y7^y7on7Wl/^y (DAF-6: 6,7-dia 

in i no-2 ' . 7 ' -d i ch 1 or o-3 ' , 6 ' -d i hy droxy-Sp i r 0 ( i sobenzo 

f uran-1 (3H) ,9'-(9H)xanthen)-3-one) 

C 2 oHi 2 Cl 2 N 2 Ob, F.W. 431.216, 

■•P. 190-215°C, 

MS (EI) (m/z) M ♦ 430 

1 H-NMR (300MHz. DMSO-ds) 54.06 (s, 2H) ; 5.74 (s, 2 
H); 6.61 (s. 2H); 6.84(d, 1H, J = 7.9); 6.89 (s, 2 
H); 7.10 (d, 1H, J = 7.9); 10.97 (s, 2H) 
[0 03 9] me : DAF-5 tO»Jt 

4- 7-lr h7S K-5- - hnfek? £4-7001^/ 

fri/j-fr*mwx* m2 tmmzLx daf-5 £g£L 

It. 

5- 75 7-4- zhay7DD7Wl/-t>(y (5-amino- 
4-nitro-2\7'-dichloro-3' ,6'-dihydroxy-Spiro(isobe 
nzofuran-1 (3H) , 9' - [9H)xanthen] -3-one) 
CioHioCliN^. F.W. 461.200 

1 H-NMR (300MHz, DMSO-ds ) 56.66 (s. 1H) ; 6.89 (s, 2 
H); 6.91 (s, 2H); 7.96(s, 2H); 8.48 (s, 1H) ; 11.11 
(s, 2H) 

4-7S/-5- ^hDy7nD7;WUt>fy (4-amino- 


5-ni tro-2' ,7'-dichIoro-3' ,6'-dihydroxy-Spiro(isobe 
nzofuran-1 (3H) , 9' -(9H] xanthen) -3-one) 
C2o"ioCl 2 N 2 0 7 , F.W. 461.200 

1 H-NMR (300MHz, DMS0-d 6 )56.9 (br, 2H) ; 6.91 (s, 2 
H); 7.63 (s, 1H); 7.77 (s. 2H) ; 7.86 (s, 1H) ; 11.07 
(s. 2H) 

[0040] 4,5-y7S yy7DD7;WV-fel> (DA 
F-5: 5,6-diamino~2' ,7'-dichloro-3' , 6* -dihy droxy-Sp 
i ro ( i sobenzof uran-1 (3H) , 9 ' - (9H) xanthen) -3-one) 
C 20 H 12 C1 2 N 2 05, F.W. 431.216, 
m.p. 215-220'C, 
MS (EI) (m/z) M ♦ 430 

1 H-NMR (300MHz, DMS0-d 6 ) 55.12 (s, 2H) ; 5.69 (s, 2 
H); 6.12 (s, 1H); 6.63(s. 2H) ; 6.85 (s, 2H) : 6.93 
(s, 1H); 10.% (s, 2H) 
[0 04 1 ] #17 :DAF-2 DA^Mit 
ffl4TH)tDAF-2 £j^SHr^A£Mf7-tr 
fcSJBU 1 3*0**a*£Jn£T 1 ^HSiaTtB* 
Lit. *«£«EB*Lfc&. nmZi'VAyjl'XyJ* 
^DVh^^7>f~X'«SLTDAF-2 DA£»fc. 
4,5-^75 >'7A'*HH' >y7-fef-b (DAF-2 DA; 

5, D-diamino-3' , 6' -bis(acetyloxy) -Spirofi sobenzof ur 
an-1 (3H) , 9 ' - (9H] xanthen) -3-one) 

C 2 4Hi 8 N 2 0 7 , F.W. 446.404. 

m.p. 110-120'C, 

MS (EI) (m/z) M * 446 

1 H-NMR (300MHz, DMS0-d 6 ) 52.27 (s, 6H) ; 4.68 (s, 2 
H); 5.16 (s. 2H); 6.19(s, 1H) ; 6.92 (dd, 2H, J = 
8.6, 2.2); 7.00 (d, 2H, J = 8.6); 7.12 (d. 2H, J = 
2.2); 7.15 (s, 1H) 

7C*#W ; C, 64.57; H, 4.06; N 6.28. Found: C, 64. 
27; H, 4.16; N 6.18. 
[ O O 4 2 ] mS : h >J TV-)Vfa<V§m 

lilcom 2-7 vfttz ymv^A yit&fa 
-vmmix . w&ti h vrv-iwkwt. 

3,4-7/M-b-M yhVTV—lU (DAF-1T: 3",6"-di 

hydroxy-Spiro[(4' S : 4, 5) triazoloi sobenzof uran-1 (3 

H) , 9 " - (9H) xanthen) -3-one) 

C20H11N3O5. F.W. 373.318, 

m.p. 300°Ciy±, 

MS (EI) (m/z) M ♦ 373 

1 H-NMR (300MHz. Acetone-d 6 ) 56.60 (dd, 2H, J = 8. 

6. 2.4); 6.77 (d. 2H.J = 2.4); 6.77 (d, 2H. J = 8. 
6); 7.23 (d, 1H, J = 7.7); 8.43 (d, 1H, J =7.7); 
9.05 (s, 2H) 

Ex. 493 nra - Em. 521 nra 
[0043] 4.5-7;M-U-fe>f ybVTY-JU (DAF-2 
T; 3' ' ,6' '-dihydroxy-Spiro((4' S :5.6)triazoloisob 
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enzofuran-l(3H) ,9' '-(9H)xanthen)-3-one) 

C 20 HiiN305. F.W. 373.318, . 

m.p. 30OCJ3LL 

MS (EI) (m/z) M * 373 

1 H-NMR (300MHz, Acetone-d 6 ) £6 59 (dd, 2H, J = 8. 
8. 2.4); 6.72 (d, 2H,J = 8.8); 6.75 (d, 2H. 3 = 2. 
4); 7.68 (s, 1H); 8.56 (s. 1H) 

Ex. 491 nm - Em. 513 nra 
[0044] 5.6-7!)s*lsf(y h >J TV-)V (DAF-3 
T: 3" ,6"-dihydroxy-Spiro((4' .5' :6, 7Kriazoioisob 
enzofuran-l(3H) ,9' '-(9H)xanthen)-3-one) 
C20H11N3O5, F.W. 373.318, 
m.p. 3(XrCJ2LL 
MS (El) (n/z) M + 373 

1 H-NMR (300MHz, Acetone-d 6 ) S6.54 (dd, 2H. J = 8. 
6, 2.4); 6.67 (d, 2H,J = 8.6); 6.79 (d, 2H, J = 2. 
4); 8.00 (d.lH, J = 8.0); 8.24 (d. 1H, J =8.0); 
9.00 (s, 2H) 

Ifcto&jl Ex. 494 nm - Em. 521 ran 
[004 5] 3 P 4-y;oD7/Wl/H:>f yhVTV—JU 
(DAF-4T: 3' ' ,6' '-dihydroxy-2' ' ,7' '-dichloro-Spiro 

( (4' , 5' :4, 5)triazoloisobenzofuran-l (3H) ,9' ' -(9H]xa 

nthen)-3-one) 

C20H9CI2N3O5- P- w - 442.202, 

m.p. 300-CtLh, 

MS (EI) (m/z) M + 441 

1 H-NMR (300MHz, Acetone-d 6 ) S6.97 (s, 2H); 7.00 
(s. 2H); 7.31 (d, 1H, J= 9.0); 8.46 (d, 1H, J = 9. 
0); 9.70 (s, 2H) 

fettS* Ex. 505 nm - Em. 530 nm 
[00 46] 4,5-y?ou7;ktU'-M VYVTV-iV 
(DAF-5T: 3' ' ,6' '-dihydroxy-2' ' .7' '-dichloro-Spiro 

( (4 ' , 5' : 5. 6)triazoloisobenzofuran-l (3H) , 9' ' -(9H)xa 

nthen] -3-one) 

^Cl^, F.W. 442.202, 

m.p. 3(XTCtLt. 

MS (EI) (m/z) M * 441 

1 H-NMR (300MHz, Aeetone-d 6 ) S6.86 (s, 2H); 6.93 

(s. 2H); 7.8 (br, 1H);8.6 (br, 1H) ; 9.62 (s, 2H) 

fefcift^ Ex. 503 nm - Em. 523 nm 
[00 4 7] 5,6-y? ou7/ktU-M yh*)T s /-)\s 
(DAF-6T: 3' ' ,6" -dihydroxy-2' \T '-dichloro-Spiro 

( [4 ' . 5 * : 6, 7) t r i azo lo i sobenzof uran-1 (3H) , 9 " - (9H) xa 

nthen) -3-one) 

C^HgClaNaOs. F.W. 442.202, 

m.p. 3<xrctUL 

MS (EI) (m/z) M + 441 

1 H-NMR (300MHz. Acetone-d 6 ) £6.88 (s, 2H); 7.00 
(s, 2H); 8.04 (d, 1H, J= 8.0); 8.23 (d, 1H, J = 8. 
0); 9.68 (s. 2H) 


feJcfcK Ex. 506 nra - Em. 529 nm 
[0048] M9 : -WMSBBlDfcJ: 

0.1 M 'Jy»iS (pH 7.4) \Z ljuM <0 DAF-2£i§»? 

(a) i±tfxmxm<mftx^?h)i>$:^i. (b) \±#x 
xmxm&rmxwcttifti 12.24 (Ex. 495 nn-E 

m. 505 nm) RTf 232.9 (Ex. 495 nn-Em. 515 nra) V 

-&* (DAF-zr) \z&^ttmf&&<rmmpmm\z# 

[ 0 0 4 9 ] miO : -»fl«*4««t«c^Lfc*(I) 

-Kfta»^^€9&aaf: lts^w no atareasNoc 

SI (Hrabie, J.A., J. Org. Chem. , 58, pp. 1472-1476, 
1993)(7)3^N0C-12 (22*0, pH 7.4, Q.WJ>ffi&mffi, 
t-W^WB 327#) fttfNOC-13 (H 13.7 ft) Srffl 

fc. RJE*«i:l/t0.1 M UvKtHfiS (pH 7.4) £JB 
V\ 3«iJg (5 jlcM, 50 juM, IOOjuM. 500,uM)<7)NOC 
mcOttZTTlOixH CO DAF-2£3rcCRi5StfT. ^5fe 
SftK^Bfk^ai^Lfc (MSfcfi : Ex. 495 nn-Em. 51 
5 nm) . tt*&02t5rf . (a) &tf <b) 

i, ii. in atnv, MVtr. n\ nr &m 

V (4, ^it^ix 500//M, IOOjuM, 50 juM 5/zM 
ON0C a*^S-^«^3fi*«r*LT^i. <I*l£> 
COjgm*^, DAF-2 frb-ffimm&jmiZffi£LXh 
>J 7y-;^M LT 0 . -K^kSHS«K t iEiSfc 

[ 0 0 5 O ] «11 : (^**^)--BMka3R«ffiJS 

0)4k*rftob LT DAF-2 S:fflv\ -BMfcS«^a^ 
SSS:2,3-v r rSy*f7^lx>i:itKL^. 37 ft Cc7)0.1 
M l JygSg»?£ ( P H 7.4) (Zfil-pil 10 um DAF-2 
fc IOOjuM c02 i 3-S/rSy^7^uyS:}gjBL. -BKt 

tiiDasrSj^Lfe. -iwkasssaBio.i n yygags 
a (ph 7.4) ZT>v*yvwMLtz&. -mtmrnzv: 

$&A,TfEltll. HRP a (Kikuchi, K. et al., Biol. 
Pharra. Bull., 19, pp. 649-651. 1996) tz£ OilUK*:* 
*3t^aS««(i. DAF-2 iioutii: Ex. 495 n 
m,Em. 515 nm; 2,3- i?7 5 J -f? $ \s y\zn\\X\t E 
x. 375 nm, Em. 425 nm t Uz. WMizXh&XitM 
«:1T->fctS*£B3<a) tw^-f. □« DAF-2. O 

m3-V7$j+y?\/y<nfe&i:7Ft. zwmmfr 

DAF-2 li2,3-yr$y^7^l^>'{Clt / ^T^5©C0 
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[005 1 ] &tz, DAF-2 ay'2,3-y'75yt7^l/y 

m^fm&zo.i m vymmmm (ph 7.4) &mi 

VMfcfcmt. DAF-2 &%&>hVTV->\sW (DAF-2T) 
<CO\,v£(i Ex. 495 nni, Em. 515 nm; 2.3- x*7*$7+ 

7 7 1/ VEfcfco h »j T7-/K* (t7M>'j 7V-/U) 

JCO^Tfi Ex. 375 nm, Em. 425 nm t Itz. &%£m 
3(b) {Cijrf. ^4>. Oi DAF-2T . 0(4+7 hh 0 T 
y-;K^S***rr. .TcOfc&iXc,, DAF-2 fc**-*"* 

%<mmj£tt ix^hzt tfyit>frx'$) i . 

[ 0 0 5 2 ] M12 : pHOSBSftti S&gSHfc 
5t(I) <7)tt&mt LT DAF-2 SIX DAF-5£JBV\ 0.1 M 
'J>K«W8[ (PH 7.4) 100/iM OjUKTiS 

JniTasiaME^SKSrff-jfc. «3&*>Sl5©ft*tt. DA 
F-2 fcOWtti Ex. 495 nm, Em. 515 nm; DAF-5C:o^ 
T(i Ex. 505 nm, Em. 520 nm t Ltz. fe^£04{C7K 
■f. 0+. □« DAF-2<0f£3l$r^U Ott DAF-5c0^ 
Sr*t. iOlSa**^. DAF-2 «4>te*»fcl51SSte«« 
t*JV^TSv«flE^JH$LT^6ii:, SIX. DAF-5 tt 

frUlTC* Sit *^B4>*»T*6 . 

[ o o 5 3 ] mil : Ammmstfim&th-iMm 

ffifflMZtmi. LPS(12.5jug/ml), INF- r(150 U/m 
1), IL-l/3(25U/ml). TNF-a (30 ng/ml)T$Ji&LT— B? 
ftffiR^jSM*0«W8:fif-ofc. ^12B$iai§*$:^L 
i£ifc£DAF-2 DA (0U7 . 10juM)£}g8?Uc Krebs 
-Ringer- (KRP>fcW9»i. »P^C DAF 
-2 DA fcSXO&i-frfc. 3TCTlBfflUS«Lfca. « 
£ft#L. *§tft£L-Arg Xfi L-NMMA £&j)?U: Krebs 
-Ringer- >J Lfc. IU&l*!0££ftOlE 

«SWfc£«*S«S«T (Ex. 490. Em. 515 nm Jilt, ft 
$X20) fcWKLfc. 

[0054] IS**B5kyW. (a) (iMftftO 
IMS*>*ift*l mM L-Argt*tr«ifi'C11iftLfcSW)3Wt 
£ircL ; (b) {iXS(a) <0*giffi$rl mM NMMA fc-g-frigii* 
X-WMLtzm<V$£itZ^L ; (c) t±Ig(b) <7)iglft5:10 

mML-Arg &*tt^Xm*Lt:tiW$Mtin?t. t 
£. (d) (iJi|af^cr),«^tgH62-l mM NMMA $-&trigift 
TjBftLfcftOKftSr^U; (e) lim*m?>ffl1&<7)%® 


Sri mM L-Arg5r#tftgtfiT-SmL^«0^ftSr*-r. « 

*-f. £*>IS**^ DAF-2 DAtfllBrtfcKOiiaftjfc 
ft, «BrtO-i«fca*f:RlELT«3e?&*LT^6i 

[0055] 

Mkixumx-hh. imm<r>a{\)<r>it^m\t. -m 
Kmmk^±<j^Lxmm.<n&u\)<w^* s * 

imizy* -is'Z5-i%\,^m&<r)®&yt<o]miz * *> 
mmziEmzmgx'Z itm i . 
[0 i ) -wu^mmmzx isca)' oft^ujoa* 

*^?Wi^£jSL*:0-C&S. (a) li**x*AfW> 
5S(I) Wft^^Sbfc^^h/l^L. (b) tetfxg 
MktzRJ&m-C&ML L 1 1 ) oMfc^ftcoaJE*"*? 

[02] -gtf M£j£fiKtfc# L fc« ( 1 ) co-fb^tt) 
^^Sm$r^L^0f35l». H«f, (a) &tf(b) 
tt^fL-pilN0C12 S.^N0C13 S-fflV^Jt^fiOjgmS:^ 
L, I. II, III MWCI', IV. Ill " Sl/I 

V <i, -etl-ftl 500wM, 100//M. 50 juM mf 5//M 

[03] 5SU) cO-fk^)i:2,3-^TS7+77V>i: 
oaflESrJtlRL^ttSRtSrtBrt***. (a) (itH 
JBItJ:*a8KJt»*fTofctt***L. □« DAF-2. 
Om3-itT=iJ1~7?v>vM&iw.-t. (b) li-K 

n« daf-2t . ofit7h hyrv-;u^m5- 

[04] it(l) ofl:^*<0p»8SafttJ:iaflBWfcolS 
»«r^LJtHT*4. EW», ai'DAF-2^*$r^L. 
OH DAF-5C0|£^^^-r. 

[05] ffl^? ^«iC«-T & -UHfcSHJ Lfc 

*S*Sr*LfeHT*6. 04". (a) \mMk<ntm<r>s% 
lBSrl mM L-A«Sr*O«*S-tiBflUfca<0»(t«r*L ; 
(b) teXg(a) <7)^ift$rl mM NMMA ^ti^mX-WML 
tzlkcW&itZ^L ; (c) l±IS(b) (VmmZlO mM L-Ar 
g *%ts%m.-WMLtzlk<n'£i'tZ5KL ; (d) Hfjaa 
<7)«c0tSlfi$:l mM NMMA Z^tt^i&X-WfoLtz&am 
itZ^L ; RXS. (e) <4*lfllS[C0W^igtfi^l mM L-A 

rgZGtsmmxw&Lteti&mtzm-. mmm^ 


JP001Q226638 [hUp://wvw.qetthepatent.conV l "H in dojfcpfjnl ;99/R Tr|-iUP0010226688.cpc?fromCache=1parfa^|intoolbar=bottom] 
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imi] 


(a) 


(b) 



E M (cm) BOO.O 










BAM 20.00 


10000 


7500 


5000 


2500 



600 1200 
Trmefeec) 


600 1200 
Timefeec) 


1800 


[03] 



n 


9000 


2000- 


1000- 


05 1 1.5 

NOCD»*(MM) 
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